Protein refolding is improved by adding nonionic polyethylene glycol monooleyl ethers with various polyethylene glycol lengths.
Protein refolding from bacterial inclusion bodies is a crucial step for the production of recombinant proteins, but the refolding step often results in significantly lower yields due to aggregation. To prevent aggregation, chemical additives are often used. However, the ability of additives to effectively increase refolding yields are protein dependent, and therefore, it is important to understand the manner in which the substructures of additives confer suitable properties on protein refolding. We focused attention on nonionic detergents, the polyethylene glycol monooleyl ether (PGME) series, and systematically studied the influence of two to 90 polyethylene glycol (PEG) lengths of PGMEs on the refolding of pig muscle lactate dehydrogenase (LDH), hen egg white lysozyme, and yeast α-glucosidase. PGMEs with longer PEG lengths such as PGME20, 50, and 90 suppressed aggregation, and increased refolding yields. Notably, PGME20 increased the LDH yield to 56.7% from 2.5% without additives. According to the refolding kinetic analysis of LDH, compared with PGME50 and 90, the refolding rate constant in PGME20 solutions remained relatively high at a broad range of concentrations because of its weaker steric hindrance of intramolecular interactions involved in folding, leading to a preference for refolding over aggregation. These findings should provide basic guidelines to identify appropriate PEG-based nonionic detergents for protein refolding.